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Brief Summary of Project:
This project aimed t-loewdludynttihrmi awrsebiodl tdoeatm

environment . Patient privacy curtains from a
rehabilitation ward in comparison of normally
the mean reduction on both control and treat
against hospital acquired infections includin

Detailed Descption:

[ 1] Al emuelt ianti microbi al coating was produce:
devel oped staged fl ow nkiiclrloim gx ddngd itadmtpic @ ptair @ g
USF DA approved pol ymeri oprmatmarzieap $toh &lcmrl gd o c €
|l iters per hour A edvCed lainttarns cafo btimd mwlattii ng w
total of 24 weeks as three |Iiters of the coat

[2] The study wasanducted in the rehabilitation ward of the Kowloon Hospital including both

male and female cubicles. It was carried out in three stages with each stage consisting of survey
and a four weeks'’ observation period,thesepar
rehabilitation ward of Kowloon Hospital, a set of male and female cubicle was recruited for the
study after getting maximum number of bacterial contamination on patient privacy curtains in
pilot study of 8 weeks. Each cubicle had 12 curtains besidesttad patients where all the
samples are collected.

[3] Environmental sampling was carried out using sponge swab on the surfaces of the patient
privacy curtains. The total bacteria count and quantitative isolation of MRSA was done using
establishedprotocols. The total bacteria count provides a quantitative measure of surface
cleanliness, while the MRSA count was indicative of the risk of contact transmission from
contaminated surfaces.-2 weeks survey provided control data on the cleanliness oeptt
privacy curtains in terms of total bacteria and MRSA counts.

During the study period, the Kowloon Hospital/Queen Elizabeth Hospital infection control team
monitored MDROs regularly as part of their routine operation. The procedure and schedule was
followed strictly the infection control protocol. All infection control measures implemented after

i solation of MDROs were foll owed according t
infection control team. In the study, the identification of theganisms in patients more than 48

hours after admission without prior isolation of the organisms in clinical or screening specimens
was defined as nosocomial.

[4] The investigators demonstrated a cramger intervention study. In the first stage of studiy|f

of the patient privacy curtains were considered as treatment (antimicrobial coated) and the other
3



half of the curtains as control in the same setting in a cubicle. As the study was double blind, so
coding was done to identify the treatment as contcoirtains.

[5] Sample were taken from eight highly touched areas of 50x50 cm? on weekly bases for three
consecutive weeks on 7th day of first installation. On each period/phase 480, 576 and 786 samples
were collected accordingly using the developed sampmietocol. In total, the investigators
collected 1824 samples from 76 patient privacy curtains in which 912 (50%) were control curtain
and 912 (50%) are antimicrobial coated curtains.

[6] Healthcare workers from the participating wards were assessed &r #tceptance of the
multilevel antimicrobial disinfectant coating by way of a questionnaire. Additional reformulation
may be necessary to increase the acceptability of the coating technology to the healthcare
workers.

[7] For the bacteria count, duplicatplates of TSA (total bacteria count) and Chromagar MRSA
(selective agar for MRSA detection) were used for enumeration. CFU/m2 is calculated after 48
hour s’ i ncubation at 37 C.1tolassesa theneffectivamesadf hez e d
coating inreducing the contamination level of the surface. The total bacteria count on the patient
privacy curtains was compared between the control and treatment group using Mértmey

test and Hest. ANOVA analysis allowed the comparison of different periodgunfy of phase

wise as well as week wise. The significance of the statistical test is defined to have a P value <0.05.

{GdzRé& 58aAr3ayy
nNterventooeral studys
{GdzRé hoeSOUAOBSa
1) To compare the antibacterpatenef fpamactvacfysi ni
standard curtains:

i Dotbalct eri al count over ti me

I T) md TfTDRG®antMami nati on

i iPiey cemft a@& Ot ami nati on
2) To assess dreadd cdptaa reclee voefk etrahnet immuilctriobi al ¢«
Ly Of HAER @ § N |
Fotrhcel i setal hagl lodwat ethiyr horst ory ofprreifegh adDRO M
pr evailiennccleuded.
OEOf dzaA2Y / NRAGSNA I
Fotrhel i siet¢ alitrhgel bd watr d dawirtihldrst ory of | owi sMDRO
excluded.



t NAYIFENE hdzio2YS aSl adzaNBY

1. Change in total bacteria count and MRSA in control vs treatment patient privacy curtains

To quantify the effectiveness of antimicrobi e

scale) i n mean bacteri al count (CFU/ m2 wunits
data was coll ected in 3 phhasesusefd 4 swaeks esae
compl ete observation period.

[ Ti me Frame: 12 weeks]|]

2. Durability of antimicrobial coating in affecting bacterial load amongst treated patient
privacy curtains

Change in bacterial | oad amoen@stl utnrceg atome otf du
phase of the data collection period (for 4 we
each, so the total observation period is 12 v
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A

{ & RIFNE hdzid2YS aSt adNBay
1. Agreement/disagreement of hospital staff regarding technology acceptance and
adaptation

A survey was cobstuouvotedredi ggesatisenhfaire to g
staff regarding theilrogayccephangeeotfi othhneai r ec

regarding the physical (smel |, appearance an
approval/ disapproval based on theiH(wrpet)en
+5(best), wind mmMe uterpale sveant used, representing
staff's personal preferences. Mean of t he u
guantification. The users observed the technc
(ddring all 3 phases of dwa¢ekcobimecpemwmindd tWUs eg

responses.
[ Ti me 4dweaks]
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1. Everywe2k, HKUST dR2éamvasédedi vieroutinely

rehabilitation ward | inin room on ground
2.13 cuwerheeprdesi gnaliietlehtei hbdom "9kt o@r Rehabi

cl e

f
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ward 3B. TheseaeaoldZadcortdangsto asesngmneld owmt
3.13 remaining washweadtecamns pomntseddut oloiiéad2 HTe b

l uggage bags

4. As each curtai3bhi soishoeo b ssiod gpigri @wx., h ae@n odurre t e
avail a¥®i literef of Cdre ccomplientgi amatcefr ieaach

5. Our team predefraddly @aepdabteiinng taanbd wat er

coating to prepare Cl1l6.

6. We had thtceepsabcbigt ycont wenesrsl, tthreatwatr t ai ns

premises during Pilot study.

p
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7. The best practi cwadtigpd gt meh é odu r(adaiignl & dd

container of C16 coating).

8. Curtwmdmes soaked/di ppedcbati B8 mahat eal
unfor mly.

9. After soakingsquceerzteali ngse nwdrye t o remove
transferred to clean and dry container.
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10,13 wet <coat etdr xug ft ear mesd wteod el aundry to dry

a. Hot aPCr foofr 8330 mi nut es.
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codes to

12.A1 | the curtains (l®erma apdaddbedndchstial batbat
including recei vingtr y,anndg ncsopda rntga tdiuorni ,n gc opai tli
13.Drying pr ateadol amend
a. Drying protocol was amended due to sh
mechani cal moti on i |l aundry dryer. For
temperature for overnight, and next mor
t hey werteo swmil fkt @ dn ncubatGror8® 4Rauhesl 6
best drying results.
b. Drying in HKUST premises was difficul't
humi dity i ssue along with transportatic
26 washed curta 13 curtainsenwe
Rehab Ward befo room cabinet
Phase
13 curtains were
for coating/coat
I nstall ation of After coding,
6 coded uncoate curtains were
and female cubi l'inin rooacf ot
tot al 24 in mal
FIl ow chart from curtain receiving o st
*1 epxatircau odfaocirn contr ol and tasbackenp end was Kk

reddceutrheaithesmper
reveagdda diinaqt i
pt udgi
keep
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efwe 8k ,t ecantradtglee curt @iums c{ & o makfee naanl de
cording to curtain changing policy of hc
the start of oéevewy nghd e cff aetdadwymkpfingt
nsenwarfd ommnager we changed the.curtains
errceewtey pes of curtains cl i ppirsigpst b ami &ihnan
rceh a ngeador dihtegpé ocl i ps/ ring.

h emrads hcea p aocfi tly2 curt ai nsicim swagires a b bgicx e,
coated. The sequemee cwasedl nexhaMbinicoraa &
stal eéianfeddvpar dvv manager a bfcwtr t @o mp lheataigd m ¢
si gmarntdcdand took first sample at day 7 b
be contaminate in hospital environment.
eweed backutphoguaiiraiaafase of need to change
mi t us, bl ood b hppdADtReOS tdai fafg nvoasseodi inftye mame d =
outdat ke and reason of curtain changing.
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1. Sampling CGuretyadesesxgpd rmwe e k| yf orfatesoitdsalr at 3 on o f

weeks. So, esamptlherteredeuirn nga<sompl ete sampl i
7 days wad telxeotsiume t o contaminate | eadi n;q
2. Sampl i nEga cAr ecalarstaanipth aerd gphrteas f or the size o

Foareas from top sislehsdadargi cneg hibee, dtnddepdad i ¢ e
areas from bottom side Amovtilmg dirzoen dfo ec urot
430cm to 480cm in |l ength, for 't he8 barseaasr e
keeping 50 cm from above, -7aomi fnr dmtlwaetear. a

Area 1: Upper Head side Area 5: Lower Toe Side

Area2: Upper2ndarea Area 6 Lower2ndarea

Area 3: Upper 3rdrea Area 7: Lower 3rdrea

= =4 =A =

T
T
T
T

Area 4: Upper ToArea Area 8: Lower Headrea

_
mq

?Gm— 0

{1} S0w50 {2} Somso

- -

30-480cm
- T

Fig 3. Illlustratioonaoftu8teaamplriecgi vedaf

Designated 50x50cm2? area were samj




3. Sampbi dghoeur tSaimpWwadagrfe d hienmsardehef
curtagnnnemomrseée dex pvarsiefk tcoont a mf n a giu @ u ¢thahseo f
pat ioenrhbee,dur sing staff, cleanitrgdamadadfoctmoaorni
4. Sampl i ngPolay wir p @é supscerdgea o s ampl et BcBuxrStOacim? ¢
5. Sampl i ng Btoetchh nsiiqdueesw e aufes &éag sspwanbybbicen gt aHo!| di n g
the sponbnei ddfoerone tshreieplainidt,h keepi ng verti
starting from upipéduep preifgth tmanragrigni nt ocowa r5dosx 5 0
si de hsepfo nTghea mmet hwoadss ed s8wgwabbom righotherl ef
si dfhsep onSggenmp | i dgnevagent | vy, byl omwlty rampade ag o fntg
tosampled area.

6. Sampl i ngo0okxba@om2 frame ofadplsgpsisiaehd teowaess @ @ e
used back support for smooth sBwelyngi me
sterilized plastic was removed and new she

spread or false positive ofestuhlet sothudcyont r ol
{FTYLXS aAT S OLRO&N) ©dMypdeiAy I D
I n oevipus study carrigegdaot2ikt4idIn saimph @ e dviec £

hospital surfaces over a study period of 1 ye
devi aft iloowp atc d-de@limat i n t he previous study.
Group Statistics
Type (1/2) N Me an Std. Deviat Std. Error
log (CFU/ m2treatment 1130 4.13126 . 544325 . 016193
control 1119 4.32627 . 531846 . 015899
Basic information of previous field stud

Assumptions:

1. The sample taken may have a higher standard deviation than the previous study. SD assumed
to be 1llog.
2. 0.21 log reduction on the total bacteria count on the bed partitiorta@ns was assumed. This

was based on the difference of the control and the treatment group in the previous study.

t t-eMetanns: Difference between two independent
Anal yASipriori: Compute required sample size
l nputTail (s) =0Omr

Effect size d0.2000000

aoerr prob =0.05
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PowdBer(r probk)o. 95
Al l ocation ratio N2/ N1
Out puNaoncentral dty3paeaméesceér
Critical t =1.6462631
D f =1082
Sample size gbdap 1
Sample size gbdap 2
Tot al ssiazmepl e= 10814
Actual power=0.950066029

Heevca mini mum of 1l1ladBelqusgpteecifremsoumerset udy. To
sampling schedule, we waBekotnsai sammpfersoumne a6t

{FFSGe& ¢NIAYAY3I F2NI AYySSaGAIFI2NRY

| ncfteit on control team of Kowloon Hospirteale agrcdhv
team. I nfection control nurse described the s
After full day training,temrrquespiaonsaweute d
protective equi pment i ncluding mask, gl oves,
all owed to become a part of investigating te.
wards al so expkacpedxbbsutandmdegling with em
during working hours. Finally, al |l participal
till completion of study (June 30, 2018).

t N&SF YL Ay3 NN yasSyYSyay

1. Praema imeutofal i zing solution:

a. Neutr asloil z1it-h pme e p ar(aPtoiloyrs,or bat e/ Tween 80,
g/ L; and |l ecithin, 3 g/L; pH 7.0).
b. As norrmeplapditad &5 s odWaeOhabasse tpHabr v ng
c. According tdadaheammglgiwirgsepghl edutt rlailti zi ngomol ut
weekly basis by keeping it sterilized to pr
resul ts.
2. Preparation of spreading beads:
a For 100upul solution spread on-lag are andesd ioanl
pl ate and shake gently unti/l al | l i qui d med
b. Al | the beads were pre autocl aved and st e
3. Pouring of onepongkizentiannhing zip bags:
a. 10 ml of neutwapded migtoesroel huptzywdz i p pl asti c
b. We daenew 10ml pi pette glass tube and el
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operation clmdradh ibreflbHe sampl i ng
c. Theeanmal i ng with nematsr aolpiezaearef‘-&,
to measeper opmrmoaitnd , prevent
hygi ene and safety.

d Zi ppedwebegened mini mally, t o
contaminati on.

4. label ling:
a All twerl&adbgd |l ed before sampling

b. Labetldhe balmesd wiurmber, coding, sampling ar.
5. Transportation Container s:

a. Sampling matsawerhalvecdmtldiormrng i tems to br
(1 set for amtit Rermnsletsi imofiokwfre mamp:l caobi cl e)
9 Pol ywipe sponges 110, (requiredailne ,f | eoxotri

during sampling)
T Plastic gloves (blue colored), already ¢
T Plastic holing clips, to identify measur
f Measutraipnegs, to measure 50x50cm?2 area as .
1T Neutralizingzsppeti babell ed bags 110, (
cont amifnaalnli bhbor/ | eakage)

T Autoclave mediumgsticweebbagptwngppaéandsell sp
{ I YLX Ay 3 !NJ\IJ-)/EISYS)/Gé I-}/ﬁ YSGK2RaY

1. Sampling Cubioomabke (torduthii @ iofmjee madde weulki cl
all ocatleids fadttuedy pi | ot § hveeslgo crasteeldi3t s or or
rehabilitatairdd) buil di ng (

2. Sampl i rEy etriyme:i swats,t ag BremlGEang f i nR:sOh0e dp m.i | |

3. Fol | owRulg®anhpet € ehpatdo f ol | ow otwH eHommwplid al o fi nK 1
war thsee amdt o sampbkemaatrhlay nand quietly to m
working staff as Wekhwasotpabai eawwedi nobeds

treatment or investigations/ file to keep
4. Gowning A6t sahkcempganlversd yprboypemelar i ng per sol
equi pment (di sposabl e gown, gl oves, ma s k
foleldowve st ep mermnyt itornaeidniinmg , s afsetal | sampl in

through safety traini KgwbwpyonnHespi balcontr
5. Sampl e t aki n oConnostEienfawnaaseottiiireigy r @n dnanagehdr gvar d
about sampling plan and take verbal per mi S
6. SamplindnTeammes :f emavbe malbbi tleam gsnezmblee s. t On
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me mbwasakeammplsewabbi ageod Ihweark eil gmgo provi de gl
sponge, identi fication of appropriate ar e
hol dihfegaarfe 5 0 xTbh@cmea mp | i ng m@rdotpid awh Ic ewlaisc | e
wher e mal e tweane neaskh empgb e sh.e

7. Safety precauti on:

Foll owing safety measures were accompl i she
a. Before sampling, clean the hands havi ng
b. Put ©plasticediasmdstadbkee aggutovsponge from
c. Again disinfect plastic gloves and | et
d Hol d the sponge firmly from one side ar
e. Don touaecthhetmhyer area hol ding the sponge

contaminated fl oor

f. | n case, tsopaxcrhgewiwahs oftcodelr fsoofacel ease

sponge and resample the same area with
8. Sample preservation:

a. After smpmrmupdemaet t he sporagetiinc ziagpednt &

neutralizing solution quickly to reduce

b. 2%t eam memleaerhe zi pped bag for sampling

proceeding

c. Th2dt eam mernpheedrp t he s amsplpitn g abedy, talceo n

correct | abiledrmaagpoiatnhai keptt
d 2% eam me mimieexd hael snoe ut r wi ddrempdgmantgley
e. Sponge mamputer dl i zi ng siodswutEienrt abh agr waimd

t he s awamloitngompl et ed
9. Degowning and Transportation:

a. After compl etion of al | sammtee anmefrreom |
degowagc cor dihpego thmye orle movi ng PPE.

b. Transportati dnobphktes bavek edarbealp ad h o IKHg yf
rehabilitation ward i mmediately after c

C. Tr amrstpat i on we obert caubgahetrkb oblydi ng wi th one |
aot herwihtamautacgloodé asgptrtreventeoni pol icy

13



4, 7

Sampling area
l (50x50cm?)

N

TSA plate MRSA CHROMagar
Incubate Incubate
37°Cfor48 hrs 37°C for 48 hrs
Fig 4. 111 dstnmgatmedrmodf osramprtains in Kowl

on TSA and Chromagar pl ates
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1. Arrangements of QAgan Kb drt asli QENMD dklieas pprtap ar a
unit dTe&epdabrmbdmaCyaragMR&A es according to nee

a. Princiopal i nnovteisfyiT gat of cwasdi nat or f or n
QEH) t wo we ek bperaggpa mébtorueagqui red medi a pl a
b. Al | t he prwaggarreesde rmA4idinaa QE B . Me diwae rpel at e

| abealsl eHdKB AT a n dMRBKAU T dteag = nitn bditfc hes .
c. Prepared boxed were trasnscolrd erdoan fKoorw!

use as well as prevention from contamin
d For the medisaprpi @ gcaoroeradiiboyna, te enanieleds adhem i
person i Bnyhehangasin requirement.
2. Agar plates A4 hpdagdvwezeptl lmédtmptsower tdQper at
agar plates should normalize to Weaemal 71 oc

t he agart hphedted o r@en gammilgind @ rme atnhwh | hees wer
ready to-4dushe safter 3

3. Unboxing and | abaAall i nhgeoprweyrpeaae pdaglhosxes ,
before using t beokpnlgat ecsa, | ctuel aamitiwiags taynpde soefp ar
pl ates. whisalh egpsl 2tde

a. Codie,®040

b. Sampl i ng ar8)a

c. Plate number (f l i cate)

d Location ( Mal e

i . el04mm)

Malceode -A0er®d adnp | e
4. Sampl e inocSdmpgweren @ac edard theéed sikn Kowl oon ho
pat halodgayb. Al | t hewet eamaméembtepiag i mmgocedur
safety measure, wearing PPE.

5. Mi xi ng ocfonStpaoinngiensg Befioreal i azemreagtag®®ipydt odn,
iwasomp sory to mi xo sdptlo naglel vseursyp ewcetd @ ainesmioairt o
framspomnge o the salagenohe, Mcexhhgnpeuaodnd:
miinmulm mi nut e.

6. Di Il uti olnOOipnl POBFS:neutweadl | st ad B®,) @MiDypéd owe IP
thenlO@ulit was agar phThitedwas paeotatmed. for
bacteri al | oad was high and plates were ur

7.1l nocul ation Procedur e:
a. 100puwelolf mi xed newthdnanbdplpwe dus i2@jouliblilo mi p e
with sterilized pipette tube on Chr omacg
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f.

by steriby zgantbleadshaki ng

100pul of sol utsioolnuhidgamnpPyB & sm2nge diol0 pi p e
with sterilized pipette tube on TSA pl
beaklds gentl e shaking

Al l t hwe rpeh aiwve d | in clock wi@emchnutebkaftf

homogenous spread

. Wh ethnher en ognaisss 0ll @t i on on edgatrhel ages, pb

tookt beads in autoclave bag respecti ve
Al l i nocul avede a@ad ypltanens fudarartdodk et pot f
48hour°€ at 37

l nocul at edt rpalnastfeesr reedr ee N a speci fied | a
infection spread or spoilage

B

Fig 5. 1 lustration of incubatiod

autoclave in pathology ward

8. Cleannaogul atAloln tabreeadet & kwietdh bl eacht (&aCl

avail abl e, driesdommendead by hospital infecti

Wi

pes. Al l touched surfacent avansdre awietgh i n c

recomihed di sinfectant.

9. Resul t s:

a. At 48hr s, wealrcde unhtee dp Itaact ecsal cul ate CFU/ m?2
b. TSA ( Tr Agtair us®apa o count tot wk rmpkd et droi .

yel |l oeiirnpultdrer nagé@haumber o5@26501 oni &8A
pl ates as PBS diluted factor.

Chromagar uMRSA awassmkedrcai vo check MRSA.
Purple to PinHKnracwmededddvc olrogbril @mvet. hc ool no nm ee
we dod count those unkmown gram positi v

.Counted pwatppedemweth plastic tape anit

autwovel &l inical hwagitoe. a KtHo cd taavfef used pl
measures.

16



e. After di scarding counted platescbatieloy
exposaed esaned using standard disinfectdi
ff. Resul tssavieadmé f regaster for keeping the ¢

g. Al I t was pllad mead el s h e edf ocabnadc taereallaydz @ on
comparative ends of control and treat me
h. We d ky , datssewa®d and shared wibhgPwoth
central continuous excel sheet with raw

. HKUST atlsdomt bBe results with KdHdmnaodt QEWH |
basass a summari zed report and btihef p
confereommeof KH after coordination.

5F4F tylLrfearay
The dupleimc dtne toouw satl battdt emomai tounthédeVakeddit
Logiceliminatntonwweode rpniianteed cwhui | e comparing

of the first plate with the wa&conatd pbastest ¢
plate with meleé mhaattedhe waate wa tthaknend boer
t he chanrteanmifraatomeheadmarnvepl at e.

Th@ol ony Fo€mUbgeddnan t(he duplavea@meaddplhat eCsF
per unitaadrced &FaJ per auniotwnargeampas i son of m
contamination of the sampled surfacelot With
bacteria cawentermi Bi@g wasrobi ol ogi cal waont am
repredbgntéeded CFU/ urnietm.area of the

CFU on-HMink ber Agar represents the total aer c
with the aredwaampad.ienzat@F p/omnts that did noa
werassumed to have 0.5 CFU. Th emiansi snuwunmp tdieotne cv

value bbeabbtanned

Al l awad yrsnied out using Statistical Packarc
ver 26@®&n ( SPSS, | nc.o, aGhailcyazgeo ,t hleL ,efURA)X i venes
the contamination ITdweltodfal tthaperktatctepant
cur twaaismsnp arbehce contr ol and tr éMhtimd rety -geesstt p au
Chsiqu arsnd Fsi selxearct tesé¢éd weo ecamgare categori
t he percentPaage mef g NMRAfArsi ed out to evalwuate
in each of the wards before aedhaftcomptare &tc
di fferent peri ods of study and t he di ffer
contamination (days) owacMDpG rfeodr uesa cnhg -ctuhret al
sum testcanhbe 9fghhei de fait mewvdei @@ IPh vadtuewasx . 0
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Heal t hcarreonwotrtkeerparfti capaetsegdivheds wecept
mul til evel antimicrobial di sinfectant coat
reformul ation may be neceebfathetooancngastec
heal thcare workers.

9GKAOIE [/ 2y OSNyay

The study inv-bahsed andedatdangei ded intervent
about prompt i mprovement in the quality ar
hospals. The patient data collected by I CT
regarded as part of standard care hence no
The publish of study resul ts iinsc eon hteh es thualsyi

could direct | imited resources pertain-ing t
transmission of infections in hospital sett
Sampling and intervention were sol el yenperfo
i's not affected. Al l t hieddtabooat @airty per snen a

and only agwasesgat ah daitea fdantailomrs.port or pub
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